**Specifications Table**TableSubject areaPhysicsMore specific subject areaSolid Earth PhysicsType of dataTabular text filesHow data was acquiredField surveys using GPS, Blast seismograph (V9000 Seismograph) manufactured by Vibrock Limited,Data formatProcessed and analyzedExperimental factorsN/AExperimental featuresProcessing of raw data into the tabular text files and linear regression lines with brief description of the experimentData source locationField surveys were conducted at five major quarry sites each in Ibadan and Abeokuta Areas, Nigeria. Ibadan Quarry Sites are: Ladson, 7.37°N,3.97°E; Offa, 7.38°N, 3.95°E; Seedvest,7.32°N, 3.92°E; Wetipp ,7.35°N, 3.87°E and Ratcon, 7.33°N,3.87°E. Abeokuta Quarry Sites are: Equation, 7.08°N,3.67°E; Verytaces, 7.15°N, 3.74°E; Phoenix, 7.18°N,3.73°E; Associated, 7.05°N,3.33°E and United, 7.06°N, 3.33°E.Data accessibilityData are available within this article

**Value of the data**•The data could be used as a source of information for quarry blasters to determine the relationship between the peak particle velocity and ground vibration.•The data could be used to monitor the level of damage on structures in the neighborhood of the quarry sites.•The data revealed Shot - Monitored distances (the distance between the shot points at the quarry sites and Building Monitored Station Points in the neighborhood of quarry sites which is very useful to quarry blasters to ensure the safety of lives and properties of residents.•The data could serve as a measuring indicator that can be used by the Environmental protection Agency to ensure that the Peak Particle Velocity values do no exceed 50.8 mm/s recommended by the United State Bureau of Mine.

1. Data {#s0005}
=======

The datasets presented here were recorded, using blast seismograph, during the blast induced earthquake triggered at ten quarry sites in Ibadan and Abeokuta areas, Nigeria. The data comprise peak particle velocity (longitudinal, vertical and transverse components), shot-monitored distance, charge weight and scaled distance. Of all the parameters in the datasets, the peak particle velocity dataset is the blast induced earthquake predictor. Blair [@bib1] indicated that the peak particle velocity was strongly dependent upon the maximum charge weight in the near field and the total charge in the very far-field. On the contrary, Singh et al. [@bib2], Singh and Vogt [@bib3] stated that the charge weight could affect the ground vibration only at distances close to the blasts with the effects that diminish quickly with distance. And ultimately it is the charge weight that controls the ground vibration. Olofsson [@bib4] and Persson [@bib5] stated that the magnitude of ground vibrations depended on the quantity of explosives, characteristics of the rock, distance from the blasting site and geology of the deposits.

Pal Roy [@bib6] carried out field investigations with blasting having charge weight varying from 0.5 to 220 t to study the influence of blast duration on ground vibrations. The results signified Charge weight (quantity of explosives) distinctively as the parameter responsible for the persistence of ground movement. However, Zhang [@bib7] observed that the duration of the seismic waves is directly proportional to the charge weight in a blast and inversely proportional to the distance.

The components of these datasets were considered to minimize the complaints of the residents in the neighborhood of the quarry sites. In recent years, one of the problems encountered by technical personnel who are responsible for excavation with blasting is the rightful or unjustifiable complaints of people or organizations in the neighborhood of quarry sites [@bib8], [@bib9]. The number of these kinds of real or psychological disturbances has gradually increased with the increase in the population and urbanization. Therefore, an economical and safe blasting data should eliminate these kinds of problems at the same time. For this reason, one of the significant aspects of good blasting is safety in terms of environmental effects. One of the requirements to be met by blasting design is to determine the maximum amount of explosive per delay for a certain distance, especially in large blasts, and to be able to perform controlled blasting for the elimination of these environmental problems [@bib10], [@bib11]. Experimental studies by explosive producers and users are being continued to determine the effects of ground vibrations and air blast induced by blasting and to be able to take necessary precautions. Legal regulations related to this subject are being developed [@bib12], [@bib13], [@bib14]. Rock blasting in urban areas creates annoying ground vibrations and also may inflict structural damage when excess quantity of explosives is used. Only about 20--30% of the energy expended, during the blasting, is utilized to fragment the rock [@bib15]. Rock breakage process continues after the fracturing of the rock is initiated until the useful energy level becomes less than the strength of the rock [@bib16], [@bib17]. The seismic energy released after the explosion creates a rock deformation through the particle motion. This particle motion generates ground vibrations [@bib18], [@bib19]. The vibration problem may be minimized through the use of proper blast design techniques. The intensity of ground vibration is influenced by a number of factors such as the quantity of explosives, distance from the blast, blast geometry, etc. [@bib20], [@bib21]. Peak particle velocity (PPV) value which is the key for the damage level prediction has been used to develop specification in several countries [@bib22]. Particle velocity is the primary concept for investigating the damage potential of blast-induced vibrations [@bib3].

2. Experimental design, materials and methods {#s0010}
=============================================

The data were generated during the survey of residential buildings in the neighborhood of the quarry sites. A Global Positioning System (GPS) was used to measure Shot-Monitored distances (the distance between the shot points at the quarry sites and Building Monitored Station Points (BMSP) in the neighbourhood of quarry sites). Shot-Monitored distances (D) were recorded from GPS. 3-component blast Seismographs were positioned at twenty BMSP in the dwelling areas surrounding each site. Longitudinal, vertical and transverse PPV datasets associated with the blast-induced earthquakes were recorded from the Seismograph.

Twenty PPV datasets were obtained for each site (as shown in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, [Table 7](#t0035){ref-type="table"}, [Table 8](#t0040){ref-type="table"}, [Table 9](#t0045){ref-type="table"}, [Table 10](#t0050){ref-type="table"}).Table 1Datasets of ground vibration measurements and design parameters for blasting at Ladson Quarry.Table 1Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001850110.50109.45108.20189.466.972350185086.2585.9586.15149.168.143400187570.4571.2569.65122.179.244450195060.2060.3560.10104.3010.205500195050.9050.2049.7587.1011.326550195043.7043.8543.1575.4612.467600195039.5040.5038.9568.6813.598650187532.3532.7532.4556.3215.019700187528.8027.5028.1048.7416.1710750187525.7524.9524.8543.6217.32118001912.523.6022.6523.8540.4818.29128501912.521.4521.1520.9536.6919.44139001912.519.5519.1519.8533.8120.5814950190017.8518.9517.2531.2321.79151000187516.2516.8515.7528.2123.09161050295021.6520.7521.1536.7019.33171100180013.5013.0513.2522.9825.93181150275017.6518.7517.2530.9921.93191200215013.5513.0513.9523.4225.88201250205012.2011.7512.5521.0827.61Table 2Datasets of ground vibration measurements and design parameters for blasting at Offa Quarry.Table 2Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metre\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]1300145090.8590.7590.25156.957.882350145071.0571.3070.95100.949.193400140055.7555.7555.0896.1810.694450145047.5047.4047.3582.1311.825500140039.0539.1538.9567.6413.366550150035.4535.5535.7560.6314.207600120025.7025.8527.4545.6317.328650185032.0532.0032.0555.4815.119700185028.4028.4528.3549.1916.271075095014.9514.9014.8525.8124.3311800135017.8017.7017.8530.8021.7712850125015.2515.2015.1526.3324.0413900125013.9513.8012.9523.5125.4614950150014.7514.8514.2525.3224.53151000150013.5013.2513.3523.3025.82161050175014.2513.9514.0524.3925.10171100235016.7516.0516.2528.3222.69181150135010.009.8510.0517.2631.3019120014509.909.859.2516.7531.51201250275515.5015.2014.9526.3623.81Table 3Datasets of ground vibration measurements and design parameters for blasting at Seed Vest Quarry.Table 3Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metre\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001650100.75101.0599.85174.167.392350155074.9073.4573.95128.358.893400135554.3054.9553.8594.1710.894450155550.2549.7550.0586.6311.225500185048.7548.3548.0583.8011.626550190035.9536.1536.9562.2412.627600140029.1529.7528.8550.6716.038650110021.1520.5520.9536.1719.609700125020.8021.0520.1034.7719.8010750150021.5520.4521.0536.4119.3011800180022.4522.1021.9538.4218.8612850195021.7520.6520.0536.8519.2513900125013.9013.1013.5523.4225.4614950125012.7511.9512.1021.2526.87151000120010.7511.0510.4518.6228.88161050195015.5014.5515.9526.5823.78171100180013.0513.5512.7522.7325.93181150180012.5511.8512.2521.1727.11191200180011.7510.6511.2519.4428.28201250195010.2511.7510.5518.8328.31Table 4Datasets of ground vibration measurements and design parameters for blasting at Wetipp Quarry.Table 4Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001600110.44110.42109.98191.017.502350145082.2482.2682.22142.449.193400185080.8580.8180.83140.009.304450170064.1064.1564.12111.0610.915500130045.3044.9545.3578.2913.876550175048.9448.8548.9884.7413.157600195046.6646.6546.6280.7913.598650180039.2039.2539.4068.0415.329700120026.2426.1526.3245.4420.2110750115023.0222.9523.0539.8522.1211800165027.2427.1527.2047.1119.6912850105017.9817.8517.2530.6526.2313900185024.9524.5524.8542.9320.9214950130017.8617.6517.9528.8726.35151000195022.2522.0522.1538.3722.65161050110013.6913.4513.6523.5531.66171100125014.0313.8513.9524.1531.11181150135013.9113.4513.8523.8031.30191200150014.1213.9014.0524.2930.98201250175014.8814.8014.9025.7429.88Table 5Datasets of ground vibration measurements and design parameters for blasting at Ratcon Quarry.Table 5Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001500105.61104.95105.24182.337.7523501950101.52101.32101.55175.747.933400185077.1177.0069.88129.459.304450110040.2740.1540.3369.71513.575500105032.2831.9832.1755.6715.436550175042.5142.0242.4573.3113.157600120026.4626.3926.4245.7717.328650140026.3326.3026.3545.6017.379700170027.3927.3227.4347.4216.9810750135019.9519.7519.8434.3820.4111800180022.8622.8422.7939.5418.8612850130015.5715.4515.5226.8723.5713900155016.4216.3516.4028.3922.8614950120012.0012.0512.0220.8327.42151000195016.6916.6616.6228.8522.65161050190015.0015.0515.0226.0224.0917110011008.668.598.6213.9433.1718115014008.878.898.8415.3630.74191200155010.0110.0510.0817.4030.4820125016509.859.799.8115.0130.77Table 6Datasets of ground vibration measurements and design parameters for blasting at Equation Quarry.Table 6Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001400114.70114.75114.72198.718.022350125084.8584.8283.97146.449.903400160083.6382.9883.45144.3710.004450115055.8155.7855.8496.6713.275500100043.4443.4143.5275.2715.816550205063.3263.2563.30109.6212.157600135041.4841.3541.4471.7516.338650125035.0134.8534.9660.5218.389700165038.4038.3834.4264.2817.2310750125028.5328.4928.5149.3821.2111800190035.1035.0335.0660.7318.3512850135025.2125.1425.2643.6523.1313900130022.6122.6322.5839.1624.9614950170025.3525.2925.3143.8523.04151000155022.0522.1222.0938.2625.40161050165021.5121.4621.5437.2425.85171100150018.8018.7518.7232.4928.40181150125015.4815.3915.4326.7332.53191200145016.2016.0816.1327.9531.51201250175017.4817.4217.5130.2629.88Table 7Datasets of ground vibration measurements and design parameters for blasting at Verytaces Quarry.Table 7Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001050142.91142.94142.89247.539.2623501150125.71125.69125.74217.74210.3234001250112.80112.72112.77195.3111.3144501400104.95104.91103.89181.1512.035500145094.6294.5894.53163.8113.136550130079.2879.3479.38137.4115.257600145076.3175.9576.26131.9415.768650135066.5666.5166.62115.2917.699700165068.6567.9368.62118.4717.2310750150059.8359.8759.68103.5719.3611800110046.1746.1046.0579.8624.1212850100040.6340.5740.5370.2826.8813900130044.3444.3944.4276.8724.9614950120039.6839.6039.6568.6627.42151000170045.8745.8345.7879.3724.25161050160041.7841.6641.7272.2626.25171100110031.7131.7031.6454.8833.17181150105029.2729.1529.2150.5935.49191200135032.2932.3532.1955.9032.66201250125029.4029.3429.3150.8435.36Table 8Datasets of ground vibration measurements and design parameters for blasting at Phoenix Quarry.Table 8Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]1300155079.8379.8079.88138.287.622350160061.1361.2261.18105.968.753400165048.6748.5348.6284.199.854450145034.2334.1534.2059.2211.825500195037.1737.3237.2464.5111.326550175027.8627.9127.8348.2713.157600155020.9520.8720.9036.2115.248650125014.5914.5014.6325.2418.389700135013.6213.5713.5123.5019.0510750145012.7712.7012.8222.1119.7011800145011.2711.2211.1919.4521.0112850150010.3610.4210.3918.0021.951390016009.889.759.8217.0022.51495013507.557.487.6113.0725.8615100012506.356.276.4010.9828.2816105010504.894.814.768.3532.4017110011004.674.554.638.0033.1718115012504.854.804.788.3332.5319120016005.675.595.629.7530.0020125017505.715.765.829.9829.88Table 9Datasets of ground vibration measurements and design parameters for blasting at Associated Quarry.Table 9Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]13001200106.00106.12106.04183.698.662350115083.2183.1283.19144.0610.323400180094.2894.1594.22163.199.434450185081.6681.5881.52141.3110.465500195073.2273.2773.31126.9011.326550145052.3352.2652.2090.5214.447600135044.1844.2544.0976.5116.338650145041.5641.4841.6171.9717.079700150038.4038.3538.4666.5218.0710750175038.8338.7938.8867.2617.9311800165034.1133.9234.1959.0219.6912850170032.0332.1131.9855.4920.6213900175030.2030.3230.2752.4221.5114950160026.3426.2526.3045.5523.75151000185027.1326.8527.0246.7723.25161050140020.9320.7920.8436.1228.06171100145020.1120.2320.1634.9328.89181150135018.0018.1918.1131.3531.30191200180020.7020.8120.6235.8728.28201250195020.6820.5220.6035.6828.31Table 10Datasets of ground vibration measurements and design parameters for blasting at United Quarry.Table 10Data monitoring pointsShot to monitored distance $\left( D \right)$ \[metres\]Charge weight (in 50 holes) $\left( W \right)$ \[kg\]Peak Particle velocity (mm/s)Scaled distance $D/W^{\frac{1}{2}}$Vertical \[mm/s\]Longitudinal \[mm/s\]Transversal \[mm/s\]Vectoral Sum \[mm/s\]130085083.5683.4783.66144.7410.29235075061.9661.8461.75107.1312.783400130075.3275.4074.28129.9111.094450110057.0557.2257.1598.9713.57550065034.3134.3834.4359.5419.616550150053.5753.4853.6592.7814.207600175052.8452.7252.9091.4914.34865095031.0431.1531.2453.9421.099700100029.0329.1228.8650.2422.1410750130031.6331.5631.7254.8020.801180095023.3123.4223.3840.4825.961285095021.4421.5621.4937.2327.5813900120023.2723.0823.1640.1325.9814950155025.7725.6225.7044.5124.1315100085015.8615.9215.8027.4734.30161050140020.9320.8520.7736.1128.06171100140019.6319.7519.8134.1729.4018115070011.4411.2911.3819.6943.47191200160019.0819.2218.9733.0730.00201250100013.0413.1713.2922.8139.53

The patterns and protocols applied by the quarry blasters during the shots were followed in obtaining these data. For blasting operations at these sites, Ammonium Nitrate Fuel Oil (ANFO) was used as explosive. The explosives were detonated using magnadet detonator. Scaled distance (SD) data were obtained for each BMSP (as shown in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, [Table 7](#t0035){ref-type="table"}, [Table 8](#t0040){ref-type="table"}, [Table 9](#t0045){ref-type="table"}, [Table 10](#t0050){ref-type="table"}) using:$$SD = D \times W^{- 0.5}$$

Charge weight of explosive, W, tends to W~m~, when the quantity of explosive is maximum.

In order to establish a useful relationship between PPV and SD, as shown in Eq. [(2)](#eq0010){ref-type="disp-formula"}, the PPV against SD data pairs obtained for each site was plotted using linear regression lines ([Fig. 1](#f0005){ref-type="fig"}).$$\log PPV = \log K - \beta\log SD$$Fig. 1Logarithmic plot of Peak Particle Velocity against Scaled Distance datasets at Five major Quarry Sites each in Ibadan and Abeokuta, Nigeria. Ibadan quarry sites are: (i) Ladson (ii) Offa (iii) Seedvest (iv) Wetipp and (v) Ratcon. Abeokuta quarry sites are: (vi) Equation, (vii) Verytaces, (viii) Phoenix, (ix) Associated and (x) United.Fig. 1

$K$ and $\beta$ are rock energy transfer and attenuation constants of the sites determined from the log PPV versus log SD linear regression graphs.

The maximum quantity of explosives (W~m~) that can be detonated safely was determined using Eqs. [(1)](#eq0005){ref-type="disp-formula"}, [(2)](#eq0010){ref-type="disp-formula"}.

The PPV datasets obtained from ground vibrations at all the monitored stations recorded ranged from 9.98 to 247.53 mm/s. The PPV exceeded 50.8 mm/s recommended by the United States Bureau of Mine (USBM) at 55% of BMSP. The PPV data revealed that the vibration intensities were not bearable at most of the monitored stations. The analysis of data signifies that there is a correlation between the exceeded or large PPV recorded and the cracked walls of buildings in the vicinity of quarry sites.

A combination of scaled distance and geological constants, k and β parameters obtained from the regression lines in [Fig. 1](#f0005){ref-type="fig"}, could be used to predict the exact PPV associated with the vibration intensities of the quarry sites. Combination of these parameters with the PPV could also be used to determine the maximum quantity of the explosive to be detonated that will not cause damage to the buildings and structures around the sites.
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